A water-soluble component of membranes of cells from a Burkitt's lymphoma cultured cell line was used to develop an antiserum that detects an antigen(s) on acute leukemia cells. This antiserum did not react with nonlymphoid cultured cell lines except for human embryonic kidney cells infected with the Rauscher murine leukemia virus. Absorption studies demonstrated this antigen to be crossreactive with the antigen detected on the human acute leukemia cells.
In the course of development of antisera against isolated, soluble cell-membrane fragments derived from long-term lymphoid cultured cell lines, sera from two rabbits (1046, 1049) were found to be cytotoxic to peripheral leukocytes from patients with acute leukemia (1) . However, when patients were induced into remission with chemotherapy, the antigenic determinant disappeared or was reduced to amounts that could not be detected in the cytotoxicity assays (2) . The antigen(s) detected by these antisera could not be detected on normal peripheral blood lymphocytes, normal bone-marrow cells, normal peripheral blood lymphocytes transformed with phytohemagglutinin, peripheral leukocytes from patients with infectious mononucleosis, or on peripheral leukocytes from patients with chronic lymphocytic or chronic myelogenous leukemia. In addition, these sera were cytotoxic to all cultured lymphoblast cell lines tested, seven of which were derived from patients with various malignancies and two of which were derived from normal individuals. In this study the antisera were tested against various nonlymphoid tissueculture cell lines. We observed that only the human embryonic kidney cell lines infected with the Rauscher leukemia virus reacted with or were lysed by these antisera.
MATERIALS AND METHODS
Preparation of Antisera. Antisera were prepared in rabbits by injection of a soluble component of membranes of cells from a continuous lymphoid cultured cell line (RAJI), originally derived from a patient with Burkitt's lymphoma. The soluble component was prepared by digestion of a cell-membrane preparation from this cell line with papain (3, 4) . The soluble product was purified by G-200 Sephadex chromatography and electrophoresis on 7.5% acrylamide gels (3, 4) . The acrylamide gels were cut into 0.5-cm sections and emulsified together with 1 ml of complete Freund's adjuvant. 0.25 ml of this mixture was injected intramuscularly in each of the legs of a rabbit (1 gel section per rabbit). The gel sections used for immunization were the material migrating 5.5-6.0 cm from the origin. Rabbits were bled 4 and 6 weeks 495 after immunization; the sera from each animal were pooled and used in the test to be described. These sera were not absorbed before use in the cytotoxicity assays.
Sera used for controls were obtained from the rabbits before immunization and from rabbits repeatedly immunized with whole lymphoid cells maintained in long-term tissue culture.
Cytotoxicity Assays. The tests were performed by direct cytotoxicity or by inhibition of cytotoxicity. The target cells were monolayer adherent cells, lymphoid cells in long-term tissue culture, or peripheral leukocytes obtained from patients with acute leukemia. The monolayer tissue culture cells were removed from adherence to the culture flasks by scraping with a rubber policeman. The cells were washed three times with 0.1 M EDTA in phosphate-buffered saline (pH 7.4). The majority of the cells were in single cell suspension, although some clumps of cells were observed. To minimize the use of clumped cells, the washed cells were suspended in modified Eagle's medium* with 10% heat-inactivated fetal-bovine serum (MEM-FBS) and allowed to sediment by gravity for 0.5 hr. The cells remaining in suspension were removed with a Pasteur pipet. More than 90% of the cells appeared to be in single-cell suspension. 2 X 107 Cells in 0.5 ml of MEM-FBS were labeled with 300 MACi of 51Cr for 0.5 hr at 37°. The excess chromium was removed by washing the cells with 100 volumes of MEM-FBS. The cells were then suspended at a density of 106/ml, and 10 ul of the suspension was added to 10 Ml of the antisera. This mixture was incubated for 1 hr at room temperature (24°), and 10 Ml of complement in the form of whole rabbit serum was added.
After 0.5 hr, 2 ml of MEM-FBS was added, and the cells were sedimented by centrifugation at 2500 rpm (1000 X g) in an International refrigerated centrifuge. 1 ml of the supernatant was counted in a gamma counter. For controls of 51Cr release, cells were incubated with antiserum alone, complement alone, or medium alone. The reactivity of the cells and antisera (1046, 1049) was calculated on the basis of the amount of 61Cr released in the test system compared to the maximal release of 5'Cr determined by the cytotoxicity of hyperimmune rabbit antisera.
Peripheral leukocytes were obtained from individuals with acute leukemia, either myelocytic or lymphocytic, in the following fashion. Heparinized whole blood was sedimented by gravity at room temperature to remove erythrocytes. Leukocytes were removed from the leukocyte-rich plasma by centrifugation at 1200 rpm (1000 X g) for 7 min in an International centrifuge. Excess erythrocytes were removed by resuspension of the pellet in 1 ml of distilled water for 30 see and then reconstitution of isotonicity. 1 to 2 X 107 Cells were labeled with 300 ,uCi of 51Cr in the manner described above.
In other experiments, absorption tests were used to detect the presence of the antigen(s). The target cells were the lymphoblast cell lines or cells obtained from patients with acute leukemia. These cells were labeled with 5'Cr as described above.
Unlabeled cells for testing were added to the antisera in densities ranging from 104 to 107 per 10 Mul. The absorption was at room temperature for 0.5 hr, after which 51Cr-labeled cells (104/10 M.l) were added in addition to the serum complement source. The remainder of the test was performed as described above. Absence of the antigen on the test cells was reflected in the ability of the antisera to lyse the target cells. RESULTS 10 Nonlymphoid, cultured cell lines were tested by direct cytotoxicity and by inhibition of cytotoxicity. Table 1 shows the results of these studies. In the inhibition reactions, the target cells were from the lymphoid cell lines and the two types of leukemic cells. The hyperimmune rabbit serum was cytotoxic to all of these cell lines except for the mouse fibroblast line and this same line infected with the Rauscher leukemia virus. No direct cytotoxicity or inhibition of cytotoxicity was found in 9 of 10 of these cell lines. However, in the initial experiment human embryonic kidney cells infected with the Rauscher leukemia virus were lysed by the antisera detecting the acute leukemia-associated antigen.
The results of a typical experiment using direct cytotoxicity of the two antisera to the human-embryonic kidney and mouse fibroblast cell lines, not infected and infected with the Rauscher leukemia virus, are shown in Table 2 . (These two cell lines were kindly provided by Dr. Robert Gallo, NIH, and Dr. Elizabeth Priori, Houston, Texas. The HEK cells infected with Rauscher leukemia virus differed from the uninfected HEK cells in their more rapid growth rate and lack of contact inhibition, and gave the appearance of transformed cells.) In these experiments, the percent cytotoxicity is based on the maximal releasable 56Cr determined by repeatedly freezing and thawing the target cells, removal of cellular debris by centrifugation, and counting the supernatant. The only positive lytic reaction seen was with the human embryonic-kidney cell lines infected with Rauscher leukemia virus. (5) . This suggests a mechanism for induction of the antigens detected on the cell surfaces by these antisera. Viral infection may derepress genetic material that controls the expression of an antigen that is species specific. The relegation of this phenomenon to a particular virus may be difficult in that the human lymphoid cells in culture, the acute Antigens on Leukemia and Virus-Infected Cells 497 leukemia cells, and the cells known to be infected with the Rauscher virus may have other undetectable viral infections. Various known oncogenic and nononcogenic viruses from several species are being used to infect human cell lines to ascertain whether the expression of this antigen is associated with a particular class or group of virus. In a preliminary investigation, a human skin fibroblast cell line infected with the Rauscher virus demonstrates the same pattern of reactivity as human embryonic-kidney cell line infected with the same virus, while a rat fibroblast cell line infected with the virus showed no reactivity.
